The presence of cancer cells in circulating blood and the possibility of colonization in the tissues of the body worsen in a determinant way the prognosis of the disease. Nevertheless, there are factors in the body that can lead to a prognostic improvement, even in such conditions. In addition to the immune system, other favorable factors can act at the level of the microenvironment of the tumor so much that cases of spontaneous total regression, not only of primary tumors but also metastases, have been reported in the literature. Since it was recently reported that patients with renal tumors and in permanent hemodialysis present at post mortem examination, a metastatic spread much less extensive than observed in patients deceased for renal tumors but not on hemodialysis. The authors maintain it likely that the dialytic membrane concurs to block at least in part the cancer cells circulating in the blood. The possibility to block cancer cells can be extended in addition to the dialytic membrane also to other types of filters inserted in the extracorporeal circulation. The block of the cancer cells thus is obtained and that occurs in regional lymph nodes and in the microenvironment of the tumor causing a relative increase in the elements of the immune system compared to the number of cancer cells, which could determine clearly positive therapeutic results also in cases with advanced metastatic spread.
BACKGROUND
Metastatic spread of malignancies in the circulating blood leads to a marked prognostic worsening, which in most cases is irremediable. In fact, the presence of cancer cells in the blood leads to the possibility of colonization of the neoplasm in all the tissues of the organism. Nevertheless, the organism's defense remains active and can oppose the neoplastic disease. However, cases of spontaneous regression not only of the primary tumor but also of metastases have been reported [1, 2] , so it is possible that situations favorable for the prognosis may be present also in advanced stages of spread of the neoplastic disease [3] .
In fact, the immune system remains active, also in such an advanced state of diffusion, even though its action is linked, in the case of malignant neoplasms, prevalently to natural immunity. Moreover, other factors also remain active, which are mentioned further on. Unfortunately, all these factors may be absent or present in an insufficient quantity. Still, in cases in which they are present, a summation of effects is possible, which is useful for clinical evolution of the disease, associating these factors also with the therapeutic treatments. If to such a possibility one adds that offered by eventual filters which, inserted by techniques of extracorporeal circulation of the blood, can block even though partially the cancer cells circulating in the blood, it is permissible to hope to efficiently block metastatic diffusion via the blood.
FACTORS THAT ARE EFFICIENT TO IMPOSE SUCH A BLOCK
For the problems relative to the block of the cancer cells and therefore to the lack of their development, the following factors should be considered.
1) The presence of factors in the microenvironment of the tumor that block the neoplastic cells in the tissues of the organism. The absence of factors that allow the development of neoplastic cells.
Among the factors that block the development of the neoplasm at the level of the microenvironment of the tumor, there is mainly the eventual presence of inhibitors of metalloproteinases and of angiogenesis, since metalloproteinases initiate neoplastic infiltration and angiogenesis is indispensable for development of the tumor. The eventual presence of such factors and the absence of other factors, such as epithelial cadherin proteins [4] , elements of the large integrin family [5] , and adenosine [6] , impede development of the neoplasm.
All the factors that inhibit the development of the neoplasm can effectively block in the tissues eventual metastatic cells that arrive via the circulating blood as well as infiltration of the primary tumor in surrounding tissues. Unfortunately, such conditions are realized together only in a small number of cases and, even when combined with other favorable conditions, may seldom be of clinical importance.
2) Factors linked to the immune system that tend to eliminate the neoplastic cells in the circulating blood as well as in tissues of the organism.
The component of the immune system that opposes the neoplastic disease is represented mainly by natural immunity, even if in some cases also by the intervention of adaptive immunity. Among the other elements of the immune system most active against neoplastic disease, leukocytes, including T lymphocytes and natural killer (NK) cells, are active at the level of the primary tumor as well as at the level of the neoplastic cells circulating in the blood. Leukocytes can infiltrate the primary tumor or metastases and act with a cytolytic action on the neoplastic cells. NK cells and T lymphocytes act electively on the cancer cells circulating in the blood.
It should also be noted that during the process of carcinogenesis and the development of primary tumors, as well as during metastatic spread in the blood and finally during the development of metastases, the damage effected by various elements of the immune system is accumulated to overcome the resistance threshold of the cancer cells and kill them or to create a condition of preapoptosis. The summation of cellular damage is possible because the damage is always of the same type, i.e., cytolytic.
3
) Lymph node metastasis
Metastatic cells can reach the lymph nodes via the lymphatic vessels. These cells are first blocked in the lymph nodes and only after metastatic colonization occurs, causing extranodal spread. At the level of lymph nodes, the immune system is very active, and it cannot be excluded that in many cases with microscopic diffusion the neoplastic cells do not colonize. In any case, such metastases could represent a stimulus for the immune system. In fact, cases of spontaneous regression of already colonized lymph node metastases have been reported [7] . It should be noted with regard to our argument that lymph nodes also concur in a certain number of cases to block neoplastic cells that detach from the primary tumor.
4) Possibilities of techniques of extracorporeal circulation of the blood to block neoplastic cells
From the comparison of two series of patients deceased for renal carcinoma, one of patients in permanent hemodialysis until death and the other of patients not subjected to hemodialysis, it was deduced, after post mortem examination, that the number of metastases diffused in the organism was markedly higher in the patients not subjected to hemodialysis. The results appeared referable to the presence of the dialytic membrane and to the possible block of cancer cells circulating in the blood [8] [9] [10] .
It is possible to think that the therapeutic result, i.e., the block of neoplastic cells, can be obtained with at least two types of filters inserted in the extracorporeal circulation of blood. One type of filter is represented by the dialytic membrane, thus characterized by pores of molecular dimension that exclude the corpuscular component of the blood, and another type of filter that allows the transit of blood cells, thereby selecting abnormal cells.
It should be remembered that for the existence of the process of adhesion, indispensable because biological processes of great importance may be present, multicellular complexes tend to form in the blood with sizes markedly increased with respect to the single cells and with irregular morphology [11] . In particular, multicellular complexes made up of NK cells and cancer cells circulating in the blood should be considered. It is possible to find electron-dense regions in relation to certain areas of the cell membrane that are much closer to the underlying substrate [12, 13] . These electron charges are conditioned by alterations of the underlyng substrate [14] and thus by factors that alter the substrate, as in our case of cytolytic alterations in the context of cancer cells or also consequent to therapeutic treatments (such as chemotherapy). The electron charges can react with the forces of van der Waals of the non-biological structures of filters and thus favor the block of cancer cells. In this way, particular conditions that can be explained by biophysi-cal studies are created. In any case, the block of metastatic cells can occur on the surface of molecular pores of the dialytic membrane or in the mesh of other filters.
Moreover, to complete the description of the conditions that favor the block of cancer cells at the level of filters, and that is the action of attractive and repulsive forces, it should be added that such forces are not necessarily opposite in realizing the block at the level of filters of extracorporeal circulation. In fact, whereas the propulsive force, in particular that represented by the blood stream, pushes the cancer cells in the filters (those types of filters that allow the passage of cells), the repulsive force stops the passage thus determining a block of the cells in the filters. It should be remembered that these filters are acceptable for therapeutic purposes on the condition that their biocompatibility is ascertained. Hemolysis and deterioration of proteins and embolism might be the main hazards of these filters.
For the filters of the dialytic membrane, particular phenomena should be remembered, like an increase in some cytokines (mainly IL 18 and TNF-alpha) and an increase in complement, especially in the presence of phlogistic processes [15] . In this regard, we should remember that the cuprophane membrane is associated, in the presence of complement, to abundant production of cytokines, whereas other types of membranes have not been found to be related to alteration of circulating cytokine levels [16, 17] . Again in relation to the dialytic membrane, it should be kept in mind that hemodialysis with a complement-activating membrane induces neutropenia and rebound leukocytosis, which is associated with increased cell adhesion [18] .
The adhesion process is cytokine inducible and mediated by the interaction of four classes of adhesion molecules: selectins, carbohydrate-containing selectin ligands, integrins and immunoglobulin (Ig)-like molecules [19, 20] . Such molecules can contribute to the formation of multicellular complexes that include the neoplastic cells and therefore increase the probability that such complexes are blocked by the dialytic membrane in patients on chronic hemodialysis. This fact could explain the relatively small number of metastases found post mortem in patients on chronic hemodialysis and deceased for renal tumors. In the case of patients on hemodialysis, the varying influence of uremia on the adhesion process should be considered.
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) The block of cancer cells determines a relative increase in cells of the immune system
The block of cancer cells in the tissues, in lymph nodes and in filters of extracorporeal circulation determines a relative increase in the cells of the immune system circulating in the blood, i.e., an increased value of the ratio between cells of the immune system and cancer cells circulating in the blood, with positive clinical results. Instead, a generic stimulus, like that generally obtained with medical treatment, would incur in the risk of a feedback mechanism that frequently involves the immune system, and clinical results might be negative. For this reason, it is justified to hope that the block of cancer cells, effected by filters of extracorporeal circulation, might offer better clinical results.
It should be added that the relative increase in elements of the immune system is increased further on, in addition to the block of cancer cells, by the presence of eventual filters, even by the block of such cells in the lymph nodes and in other tissues for the eventual presence of inhibitors of metalloproteinases and angiogenesis, as well as for the absence of neoplastic growth factors, as mentioned before. So that, even if all these possibilities of a block are non constant and exclusively local, they could improve the prognosis of the disease for the effect of a relative increase in the elements of the immune system.
The relative increase in the elements of the immune system may concur also to eliminate probable metastatic colonizations already in act in the tissues, because it allows a greater infiltration, particularly of T lymphocytes in the metastatic neoformations.
CONCLUSIONS
The application of techniques of extracorporeal circulation of the blood with particular filters and the block, even partial, of cancer cells circulating in the blood can lead to a prognostic improvement of the disease, especially if associated with other favorable conditions. Such conditions are the block of cancer cells in lymph nodes or in other tissues of the body, the presence of inhibitors of metalloproteinases and angiogenesis, the absence of factors indispensable to the development of the neoplasm, and finally the activity of the immune system. For the effect of such blocks, the value of the ratio between cells of the immune system and cancer cells increases. In particular, the number of elements of the immune system (NK cells and T lymphocytes) circulating in the blood increases comparatively to the number of cancer cells in the blood. Thus, the favorable effect of the filters is twofold: the direct block of the cancer cells and the relative increase in the cells of the immune system.
The relative and not absolute increase in the elements of the immune system thus avoids the risk of a feedback reaction, which could instead accompany the not sufficiently specific stimulation of the immune system with a therapeutic purpose. The immune system is important in the block of cancer cells because NK cells and T lymphocytes concur to form multicellular complexes that have greater possibilities to be blocked by filters compared to monocellular elements, at least as regards the non-molecular filters.
Since in most cases elements of the immune system are present in the multicellular complexes, one can think that the block of such complexes is useful, in addition to oncologic aims, also in the case of autoimmune diseases, because the block leads to the elimination of active autoimmune elements.
OPEN ACCESS
Filters used in the technique of extracorporeal circulation of the blood with the scope of blocking cancer cells can be of a type like the dialytic membrane with molecular pores. Obviously, the use of filters with molecular pores and for oncological purposes does not impose a complete hemodialytic treatment but requires technical modifications so that the hematic component filtered through the pores can be recuperated and the debilitating consequences of the dialytic treatment can be avoided. Other types of filters with wider holes allow the passage of cells and their selective effect in relation to the form and size of the neoplastic cells or of the multicellular complexes formed for the effect of the process of adhesion. Electron charges of the cell surface and van der Waals forces of the nonbiological component of the filters are important for the block of the cancer cells.
